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INTRODUCTION
The TanaRiveris thelongestriverin Kenya.Fromits sourceson Mt. Kenya
andtheAberdaresto itspresentmouthatKipiniontheIndianOceanis astraightdis-
tanceof480kIDand800kIDfollowingthemajordirectionalcurves.Butameasurement
alongthenumerousmeandersof thelowercoursewouldyielda lengthatleastdouble
this(seeFig. I).
In itsuppercoursetheTanaflowsnorth,butsoonturnssouthbysouth-east,which
isitsdirectionuntilit reachesthesea.ThelimitoftheUpperTanaistakenastheHargazo
Falls,whicharesituatedataboutthepointwheretheriverturnssouth.It is thispart
of theriverwhichreceivesall thetributaries,thelasttoentertheriverbeingtheMac-
Kenzie,whichjoinsit 58kIDabovetheFalls.Onlyduringhighfloodyearsdoeswater
fromotherrivers,suchastheTiva,entertheTana.Thustherivergainsnonewwater
in itsmiddleandlowercourses,butloseswatercontinuouslythroughevaporation.
In itslowerreachestheTanaflowsthroughabroadfloodplain.Theentireareais
coveredby recentalluvialsedimentsbroughtdownanddepositeduringtheannual
floodsof theriver.The floodplainis primarilygrass-coveredbuttherearenumerous
patchesof forestandwoodlandthatareapparentlyedaphicin origin,dependingeither
onthefloodingoronthehighwatertablein thefloodplainor both.
The forestsof theLowerTanaRiverarethehomeof twoendemicsubspeciesof
primate:theTanaRiverRedColobus(Colobusbadiusrufomitratus)andtheTanaRiver
Mangabey(Cercocebusgaleritusgaleritus).Thesearebothlistedin theRed Data Book
asendangered.Almostnothinghasbeenrecordedof theirdistribution,status,ecology,
andbehaviour.Theprimarypurposeofthisinvestigationwastostudytheirdistribution
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Fig. I. The Lower Tana River, showingthenorthernforestsof the 1972expedition.Heavydotted
liriesareroads;smallerdottedlinesaretracks.
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andstatuswith referenceto theecologyandfaunaof theregion.The closestrelativesof
bothmonkeysareto be found,in the CentralMrican forests,posingstrikingzoogeogra-
phical problems.The ecologicalsurvey was thereforeundertakenfrom a problem
orientation,as well as a purely descriptiveone.
This surveytook placein July and August 1972.The feasibilityof such a survey
wasinvestigatedby preliminaryvisits in 1971and 1972.We SaW colobusin oneforest
in August 1971,andbothcolobusandmangabeysin threedifferentforestsin February
1972.T. T. Struhsakervisited the areain November 1971,finding mangabeysand
colobusin oneforestandmangabeysin another.The present surveyowesa lot to his
encouragement.These initial investigationsconfirmedthatthe animalscould be found
if searchedfor andthattheareawasnot totallyuninhabitableby a scientificteam.
METHODS
The authorssetup a campontheTana River,nearHewani(approximately02°IS'S,
40010'E).The campwasneara largeforest,hereaftercalledthe "Home Forest", along
aformerrivercourse(seeFig. 2).Almostdailyvisitsweremadeinto thisandthenearby
Hewani forests,mostly in the early morning and towardsevening.Severalday-long
visitsweremadeto localitiesupriver.Membersof theexpeditionalsomadethreelonger
safaris(seeFig. I):
I. on theright bankasfarup asGarissa,crossingthe river and going down the
leftbankasfar asBura;
2. on the right bank to Mnazini and Baomo;
3. and on the right bank downriverto Ngao.
Dataon birds andlargemammals,includingcolobusandmangabey,werecollected
primarilyfromobservationsof C. P. Groves.Mistnetswerealsosetup within theHome
Forest, and birds caughtin them were identifiedby' J. F. M. Home and measured,
then released(a few, however,were collected).Small mammalswere trappedby P.
AndrewsandJ. Kinyanjui,mostlyin live-traps(woodenlive-trapsmeasuring7 X 8 X IS
em wereused,supplementedon occasionby break-backtrapsof threedifferentsizes),
and eithercollectedor released.Trapping was done for two months in July-August
in the Home Forest,Hewani IV andMnazini I (seeFig. 2). A numberof soil pits were
dug, underthe direction.of P. ,!\ndrews,and soil samplesfrom themwereanalysedby
the National Agricultural'Laboratories,Nairobi. The vegetationwas recorded by
P. Andrews,andwehadthebenefitof thefivedayvisit from J. B. Gillett and S. Kibua
of the East African Herbarium.The smallmammalscollectedwereidentifiedwith the
help of I. S. Aggundey,andthebirds with thehelpof A. Forbes-Watson,both of the
NationalMuseumsof Kenya.
We had the assistanceof J. Kinyanjui of the NationalMuseumthroughoutour
two month encampment,and from timeto ,time of visitorswho stayedfor periods
of a weekto nearlya month.
THE ENVIRONMENT
TheTanaRiver
The lowestpart of the Tana River (the deltaregionbelow Ngao) is some30-40
metreswide; furtherup, it averages60 m and mayreach100m in a few places.The
river'sdepthin thedryseasonis onlyafewcentimetresexceptfor anarrowdeepchannel.
Unlike manyrivers, its breadthdoesnot noticeablylessenin the dry season,but the
river alwaysoccupiesits wholebed which is dottedwith sandbanks.The bed is raised
and kept in placeby a naturalleveewhich is breachedin placesby naturalfloodwater
channels.The heightof the banksabovethe dry seasonwaterlevelis only I metreor
soin thedeltaregion,but up to 3 m in theWemaarea(seeFig. I).
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Fig. 2. The southernforestsof the1972expedition,betweenHewaniand Mitole. The floodplain
is shownin whiteand is borderedon both sidesby bushland(hatched).Old river channelsare
shownby dashedlines.
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Thewaterspeedaverages3-4knots(5500-7400mfhr),but in thenarrowestpart,
belowWema,reaches5 knots(9260mfhr)(DenhardtandDenhardt,1883).It should
benotedthattheriverhasfoundanewcoursebelowWemasincetheDenhardts'day,
butis stillatits narrowestandswiftedin thisarea.Uprivertheflowis 2000cu.sec.,
butsincethelowerriverreceivesnotributariesitsflowishalvedbythetimeit reaches
thesea(prins,1952).
In mostyearsthe river risesandoverflowsits banks,thefloodsremaininghighfor
severalweeks.Thesefloodscorrespondto therainyseasoninland,whichfills up the
uppercourseof theriver,andarenotsignificantlyaffectedbythelocayrains.In 1972,
theyearof ourexpedition,theriverdidnotfloodduringtheMarch-Mayrainsbut it
didfloodduringtheNovember-Decemberrains.Waterwasthenthigh-deepin Mnazini
I, andtheriverwas8kmwideatGarsen.Twenty-threecentimetresof mud,clayand
sandweredepositedthroughouttheforest(KatherineHomewood,.pers.comm.).
Normalfloodingcoversthelandseveralkilometresacross,oftenbreakingthrough
the banksespeciallyat the strongerbends,andformingbroaddischargechannels.
Someof thesefollowlinesof old rivercourses;othersemptyintopermanentlakes,
suchasLakeBilisanearGarsenandLakeShakababonearNgao(seeFig. I). Thefloods
inundatethegalleryforestsbelowWenje,andkill mostof theundergrowth;for this
reasontheunderstoreyof nearlyall theforestsconsistsof saplingsonly,withlittleleaf
litterandgroundcover.The majorexceptionsto thisaretheWenjeforestitselfand
partsof thehomeforestnearHewani(seeFigs.2 and3).
The Tanatodayflowsintotheseaat Kipini (seeFig. I); thisis notits natural
mouth,but themouthof a smallcreek,theOzi. The Tana'sownmouthwassome
32kmdownthecoast,butinthe1860'stheSultanof WituhadacanalcutfromBelazoni,
on theTana,to joinwiththeOzi,thusmakingtheTanaitselfnavigablefromKipini.
In 1895theDistrictOfficeratKipini hadthecanalwidenedasafaminereliefproject;
shortlyafterthisanunusuallyheavyfloodcarveda verywidechannelandtheTana
henceforthenteredtheseaviatheBelazoniCanalandtheOzi. The originalmouthat
Mto Tanaceasedto functionexceptduringfloodswhenthewholeareabelowNgao
takesona deltaappearance(Williams,1962;DenhardtandDenhardt,1884).
Higheruptheriver,betweenGarsenandHola,theTanahasprobablybeenrestricted
tothepresentfloodplainforsometime.Thereareanumberof ox-bowlakesalongthe
course;onesuch,atGarsen,wasprobablycutoffin the1961floods(seeFig. 2).The
floodplainis, however,dottedwitholdchannels.ApartfromtheOzi, therearefour
majoroldcourses:onetothewestof thepresentriver,andthreetotheeast(seeFig.2).
The westernchannelis dryfor mostof theyearexceptovera 5kmstretchonits
southernpart.This permanentwateris knownasLakeGiritu,althoughthepeopleof
Maziwa(theonlyvillagealongit) areawarethatit wasat onetimetheTanaRiver.
Therearetwoforestpatchesalongthe"Lake",oneof themlarge(seeFig. 2).On the
easternsideoftheriver,achannelcanbemadeoutfromVumbweasfarsouthasLango
La Simba.A fragmentedseriesof channelsgosouthandeastfromLangoLa Simba
to jointheOzi atKau (seeFigs.I and2).Westof thischannelis onewhichleavesthe
Tanajustsouthof Hewaniandrunsa tortuouscoursesouth,besideandoccasionally
in andoutoftheexpedition'sHomeForest.ThevillagersofHewanirefertoit merelyas
"Dsanakai"(oldriver),butit wasformerlycalledNtumbayaMudando(MikaelSamson,
quotedin Darroch,1943).Southof theMalindi-Lamuroad,thischannelappearsto
mergeintothethirdof theeasternchannels,whichleavestheTananearGadeni,and
rejoinsit somewhatboveNgao(seeFigs.I and2).
Thequestionarises:howlonghastheTanaflowedin itspresentbed?Ontheavail-
ableevidenceitwasinitspresentcourseinthe1870'S(Samson,quotedinDarroch,1943).
Prior to thatit wouldappearthattheriverfloweddowntheNtumbaya Mudando
channelbesidetheHomeForestsome150yearsago,andhaddonesoforseveralhundred
years.Earlierstill,theTanaflowedpastLangoLa SimbaintotheOzi at Kau. The
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Giritucoursepresumablyantedateseventhis,for thereil1nomentionof it in Pokomo
traditions.
Climate
The climatein generalis hotanddry.The heatis mitigateduringthemiddle
sixmonthsoftheyearbythesouth-eastmonsoonwhichblowsregularlyalmosteveryday;
Therearenopermanentweatherstationsin thefloodplainarea,andtheonlysourcesof
informationarethereadingstakenby theDenhardts(DenhardtandDenhardt,1884)
andthestationsatMalindito thesouth,Lamuto thenorth,andHola(Galole)inland.
The Denhartsrecordedanair temperaturefor theareaof 18-28°C,risingonly3-5°C
in the"hotseason",andfallingby 10-15°Catnight.Thesefiguresaresomewhatlower
thantheveryconsistentrecordingsof thethreeweatherstations,whichrangefrom
23-30°Cat thecoastand22-34°at Hola;but giventhattheinlandtemperaturesare
morevariablethanthecoastal,aswellasslightlyhigher,thereneedbenomajordis-
crepancy.
Rainfallis concentratedin onemainrainyseason,in May andJune. Thereis a
minorrainyseasonat theendof theyear,but thisis nota constantfeaturenearthe
coast.Rainfallis highestat thecoastanddropsoff rapidlyinland.The totalrainfall
atHolais lessthanhalfthatof thetwocoastalstations.The studyareaontheTana
Riverwould,therefore,haverainfallessthanthatonthecoastbutmorethanthatat
Hola,approximatelybetween50 and100em;buteventhehighestfigureswouldnot
besufficienttosupportheevergreenforestfoundtherein theabsenceof otherfactors.
Oneof thesefactors,onwhichtherearenoquantitativedata,mightbetheheavy.
dewfall.We foundthatat Burathedewfallwasnegligible,but fartherdownstream,
for instanceatBaomo,MnaziniandHewani,it wasextremelyheavy.Whetherthisis a
correlateof thedepthof thewatertableorof proximitywiththeseais notknown,but
certainlysomeof themoisturemightbeexpectedtoberetainedin aforestbyconden-
sationanddrippingfromtheleaves.As aregularlynightlyfeature,thiscouldaddcon-
siderablytotheavailablewater.Possiblylinkedwithit isthedegreeofcloudcoverwhich
is lessatthecoasthaninland.
Windspeedsatthecoastareremarkablyconstant.At Malinditheyrange4 to 6
knotsin themorning,andfrom5to7knotsin theafternoon.At Lamutheyarehigher
andmorevariable,rangingup to 17 knotsin theevening.Thesehighwindspeeds,
combinedwiththelackof cloudcoverallowingmanyhoursof sunlight,wouldseemto
makefor highevaporationrates,farexceedingtherainfall.Underthesecircumstances
it is hardto seehowtherecouldbeanycoastalforestsat all unlesstheydependon
groundwater.This is undoubtedlythecasewiththeTanaRiverforests,whichareto
befoundonlyin theriverfloodplain.
Soil
The soilson theTanaRiverfloodplainarein generalheavyblackclays("black
cottonsoils").Whenwettheyswellupandquicklybecomeimpervioustowater,sothat
theyarepoorlydrainedandbecomewaterlogged.Whendrytheydevelopdeepcracks.
Evenwhenthesoilisapparentlyverydry,muchwateris retainedin thecapillarypores
againstthedrawfromtheplantroots,sothattheplantsexperiencedroughtevenwhen
plentyof soilmoistureremains.Theseclaysoilsarealkaline,withapH of around8,
andshowsignsof saltaccumulationwithhighsodiumconcentrations(2 to3 percent).
Carbonandnitrogenproportionsarelow,particularlythelatter,whichby agricultural
standardsi greatlydeficient.Thevegetationis typicallygrasslandorbushland.
In placesthesoilis noticeablymoresandyandlighterin colour.The surfaceof
thegrounddoesnotbecomecrackedasit doeswiththeblackclays,andthesoilisbetter
drained.All ofthesixvillageswithwhichwewerefamiliarin theHewaniareaarebuilt
onthistypeofsoilprobablybecauseofitsbetterdrainage.Thesoilis lesssalinethanthe
clays,althoughthesodiumproportionisstillhighandthepH isonlyali¢e.l~s.Nitrogen
is abundantatthesurfaceof thesoilbutdeficientlowerdown.RathersU11>Psinglythe
carboncontentof thissoilapparentlyincreaseswithdepthto below~Qc:;m~but it is
notknownhowfardownthisextends.The vegetationon.this.soilis bushedgrassland,
butit is probablethatformerlyit wassome,typeof for~storwoodland. :
The soilin somewoodlandareasis a mixtureof thetwoabovetypes,!withblack
claysnearthesurfaceandlightercolouredsandsbelow30-40.em.Thereissomesodium
accumulation;itrogenandcarbonpercentagesarelow.
In foresthabitatsthesoilsarerelativelymoresandy,andarericherin nutrients
andorganicmatter.Thereisathinleaflitterandbelowit is ahum1lslayeronly4-5cm
in thickness.ThesehavelowpH levelsjustover7, lowsodiumpercentages,relatively
highpotassiumandcalciumpercentages,andhighnitrogenandcarbonlevels.Below
about10 C1fi theorganicontentofthesoildropsabruptlytolessthanoneeighthofthe
valuein thehumuslayer.Calciumandpotassiumlevelsdropbyahalf,butthesodium
levelincreasesbyafactorof threetoneartoxiclevel.The soilstayslikethistoadep~
of about40 em,andbelowthisthesodiumlevelstartsto risestill further,reachipg'a
valueof 4 percentatdepthof 70 em.At thisdepththesoilbecomesdarkerin coloqr
andhasahigherclaycontent.It weathersliketheblackclaygrasslandsoils,andmineralo-
gicallytheyaresimilar.It seemslikelythattheforestowesitsexistence,atleastin part~
to thesandynatureof thesoil,by whichdrainageis improved,leachingpromoted~
andtheaccumulationof sodiumsaltsto toxiclevelsprevented.
. In viewof thevegetationzonationof theHomeForest,a relativeheightprofile
wassurveyedacrossthewidestpartoftheforest,andsoilpitsweredugatvariouspoints
alongit soastosamplethesoilunderthedifferentreeassociations.It wasfoundthat
therewasanincreaseinelevationof5.9moveradistanceof460mfromtheeasternedge
of theforestothehighestpointin theprofile,whichwas50m fromthewesternedge
of theforestand160m fromtheold riverchannelborderingtheforestto thewest
(seeFig. 3). It is possiblethattheforestis situatedwhereit is becauseof theslight
increase,raisingit abovethefloodlevelwhentheTanafloods;but it is alsopossible
thattheincreasehasbeenbroughtaboutby theforestitselfby depositionof organic
matter.
The soilpitsshowasoilzonationthatparallelsthatof thevegetation.To theeast
of theforestin thegrasslands,thesoilhasa highclaycontentandhastheappearance
ofablackcottonsoil;thesameistrueofthesoilsin thebushlandbeltbetweentheforest
andgrassland.Beyondthefringingbushlandis abeltof Mimusopswoodlandwhichhas
blacksoilswithhighclaycontentin thetop30-40cmof theprofile,butbelowthatthe
soil is muchlighterin colourandhasa highproportionof sand.In themainforest
areasthesoilsvaryfromlightbrowntodarkbrownandhaveahighsandcontent.This
sequence,althoughonlytestedalongoneline, suggestsanotherexplanationfor the
formationof forestin thisarea,namelythattheincreasingsandinessof thesoilwould
becorrelatedwithmoreluxuriantreegrowth.In factthenearbypresenceof theold
riverchannelis indicativeof bothincreasedsandinessof thesoilandimprovedlocal
drainage(J. B. Gillett,pers.comm.)The profilemeasuredacrosstheforestshowsthe
correlationbetweenthesefactors(seeFig. 3).
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TABLB I
Specieslistsof plantsfoundalongtheTana River
Bothriochloaglabra(Roxb.)A. Camus
Echinochloahaploclada(Stapf)Stapf
SetariasplendidaStapf
Pani&ummaximumJacq.
Sporoboluscmifinis(Steud.)Chiov.
Digitariaadscendms(H.B.K.) Henr.
Bushlandandbushedgrassland
Shrubs ThespesiadanisOlivo
LamprothamnuszanquebaricusHiern
Carissaedulis(Fonk.) Vahl
Allophylussp.
Acaciazanzibarica(S. Moore) Taub.
Terminaliasp.
RhusnatalensisKrauss
Trees AcaciastuhlmanniiTaub.
AcaciarobustaBurch.=A. clavigeraEo Mey.
TamarindusindicaL.
TerminaliaspinosaBng!.
Palms BorassusaethiopumMart.
HyphaenecoriaceaGaertn.
WoodlandtypeA
Trees Acaciarobustasubsp.usambarensisBurch.
MimusopsfruticosaA. DC.
DiospyrosmespiliformisA. DC.
FicussycomorusL.
GarcinialifJingstoneiT. Anders.
Shrubs
Sorindlia madagascariensisDC.
CQla clavata Mast.
Ri1WT1ailicijQlia (Oliv.) O. Ktze.
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Shrubs
WoodlandtypeB
Trees CynQmetra2 species
Garcinia livingstQneiT. Anders.
DiQspyrQsabyssinica(Hiem) F. White
MimusCJjJsjruticQsa A. DC.
StrychnQssp.
HaplQcQelumjQliQIQsum(Hiern) Bullock
Lannea stuhlmannii (Engl.)Engl.
DiQspyrQsnatalensis(Harv.) Brenan
Thespesiadanis Olivo
Eugenia sp.
May tenussp.
Bridelia micrantha (Hoehst.)Baill.
Lowland evergreenforest-natural forest
Trees SQrindeia madagascariensisDC.
Celtis wightii Planeh.
DiQspyrQsmespilifQrmisA. DC.
DiQspyrQsabyssinica(Hiern) F. White
CQrdia gQetzeiGuerke
Pachystela brevipes (Bak.)Engl.
GyrQcarpus americanusJaeq. subsp.americanus
Garcinia livingstQneiT. Anders.
CQla clavata Mast.
Oxystigma mSQQHarms
Sterculia appendiculataK. Sch.
Ficus sp.
Shrubs PQlysphaeriaparvifQlia Hiern
Harrisooia abyssinicaOlivo
RinQrea ilicijQlia (Oliv.) O. Ktze.
DiQspYrQsnatalensis(Harv.) Brenan
Rubiaeeae
Lianes PterQ1Qbiumstel/arum(Forsk.)Brenan
Paul/inia pinnata L.
HarrisQnia abyssinica Olivo
Palms BQrassusaethiCJjJumMart.
Hyphaene CQriaceaGaertn.
PhQenix reclinata Jaeq.
Lowland evergreenforest-cultivationforest
Mangifera indica L.
Ficus SYCQmQrusL.
Trichilia rQka (Forsk.)Chiov.
Bridelia micrantha (Hoehst.)Balli.
DiQspyrQsnatalensis(Harv.) Brenan
Harrisooia abyssinicaOlivo
Polysphaeria parvifolia Hiem.
Phoenixreclinata Jaeq.
Alangium salviifolium (L. f.) Wangerinsubsp.salviijQlium
Vegetation
Mostof thefloodplainis coveredwithgrass.Thereare,however,extensiveareas
of bushland,ratherlesswoodland,anda fewpatchesof forest.Thesetypeswill each
bedescribedin turn.
Grassland
Onpartsofthefloodplaingrasslandmaybeanaturallyoccurringedaphicvegetation
type.Seasonalfloodingandpoorlydrainedsoilsareimportantfactors,andwherethey
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occurit is unlikelythatgrasslandhasreplacedanyothervegetationtype.On theother
handit canbeseenthatecologicaldisturbance,speciallytheannualburningcarried
outbytheOnnapastoralists,causesgrasstoencroachonwoodlandandbushland,and
muchofthefloodplainmayatonetimehavebeencoveredbybushland.
Therewereat leastthreetypesof grasslandrecognisedon theTanafloodplain.
Themostwidespreadtypeontheheavyblackclaysis dominatedbyEchinochloahaplo-
clada,whichoccurstogetherwith Setariasplendida,Bothriochloaglabra andseveral
otherlesscommonspecies.Thesearespecieswidelyspreadin tropicalMrica in areas
liableto flooding.This grasslandtypewasdividedinto sharplydelineatedregions;
in someregionsthegrasswasstillgreenattheheightof thedryseason,andin other
regionsit wasbrownanddriedup,eventhoughthesamespecieswerepresentin both.
Presumablythedifferencewasduetovariationsingroundwaterlevelorsoildistribution.
In placeswherethesurfacesoilswerenoticeablymoresandy,thegrassspecies
werefoundtobequitedifferent.Two divisionsofthistypewererecognised,ominated
respectivelyby DigitariaadscendensandSporobolusconfinis. It is likelythatfloodingis
lessseverein suchareas,asneitherof thesespeciesgrowin verywetplaces.
Thethirdtypeof grasslandis thetallgrasscommunityborderingmanypatchesof
forest.Onlyonespeciesis commonhere,Panicummaximum,andit growsverytall,
over2min places.Thisgrasswasalsostillgreenin thedryseason,andwhentheshort
grassareaswerebeingburntneartheHomeForestthePanicumgrasslandactedasa
bufferpreventingthespreadingof fireintotheforest.
In places,but notfurtherinlandthanthelatitudeof Kulesa,thegrasslandwas
dottedwithpalms,especiallyHyphaenecoriacea(dotunpalm)andBorassusaethiopum
(borassuspalm).In places,boththesegrewwithintheforest;andtowardsthecoast
theyfonnedforest-likeassociationsbythemselves(asaroundNgaoandKipini).
Woodedgrassland
From aboutHola to Wenjeis a distinctivehabitat,with goodgrowthof grass
(evenin July)andthetreesDoberaloranthifoliaandAlbizia anthelminticaspacedthrough
it. It is interspersedwithbushlandandabruptlydistinguishedfromit. Therewasa
noticeableincreaseherein plainsgame,especiallyPeters'gazelleGazellagranti petersi
Gunther.
Bushland
Thickevergreenbushlandoccursonthefloodplainin twokindsof situations,and
with differentspeciescomposition.The mostcommononehasthesamespeciesas,
andoftengradesinto,bushedgrassland(seeTableI), thedifferencebeingoneofdensity.
The treesandshrubsof bushlandfonn a lowandimpenetrablecanopy,andthereis
littleornoherbaceousvegetation.Thoseof thebushedgrasslandaremorescatteredor
arein clumps,andthereis anextensivegroundcoverof grass.Thereareanumberof
largertreesof Acacia robustaand Tamarindusindica in thebushland,andtheyare
protectedfromfirethere,butthereis noplacewherethesetreesbecomedenseenough
for a definitebushland-woodlandsuccessionto beestablished.It is probablethatthe
bushlandis anaturallyoccurringfloodplaintypeandthatclimaticor edaphichanges
wouldbenecessaryfor it to converto woodlandor forest.Grassfiresareencroaching
on thebushland,convertingit to bushedgrasslandandeventuallyto puregrassland.
Theotherkindofbushlandisaforest-derivedassociation,followingthedestruction
of forestby cultivation.The speciespresentarethesameasthosefoundin theshrub'
layerof theforestcommunity(seeTableI). Two variationsoccur,onein whichthe
dominantelementis Phoenixreclinata,andtheotherin whichmembersof thefamily
Rubiaceaedominate,togetherwithRinoreaspeciesandHarrisoniaabyssinica.
Awayfromthefloodplain,borderingit on eithersidealongthelowercourseof
theTanaandalmostreachingtheriveritselfhigherup(aboveMnazini),growsAcaciaf
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Commiphorabushland.Thedistributionofthistypeofbushlandextendsfarintothearid
countryon eitherside.Whereit is intersectedby floodplainsit supportsgrowthsof
stuntedSuaedamonoica ndSalvadorapersica.TowardstherivertheS.persicabecomes
thickandinpartsdense,andtherearealsofairlydensestandsoftheeuphorbSpirostachys
africana.
Deciduouswoodland
Two distinctassociationsof woodlandarepresent.In physicalstructuretheyare
similar,havingsingleopencanopiesandasparseshrublayer,butthespeciescompositions
aredistinctive.The mostcommonassociation(TypeA) is characterisedby Acacia
robustasubsp.usambarensis,andMimusopsfruticosa.Theformeris particularlycommon
andformsnearlypurestandsin places.In thisit resemblesthemorecommonKenya
woodlandspeciesA. xanthophloea,butthecanopyin thelatteris thickerandthereis
usuallya densershrubandherblayer.In theother,morelocalisedformof woodland
(TypeB) thereis no Acacia andonlyoccasionalMimusops;it is characterisedby an
abundanceof CynometraspeciesandGarcinialivingstonei(see·TableI).
Lowlandevergreenforest
In thefloodplainregion,thereareveryfewareaswheretrueforestcanbesaidto
occur.Whereit does,it is fragmentedratherthancontinuous.In thefloodplainforests
thereis a fairlycontinuousmaintreecanopyin whichSorindeiamadagascariensisand
Diospyrosspeciesarethemostcommontrees.Thereis alsoa continuouslowercanopy
consistinglargelyofColaclavataandGarcinialivingstonei.In placesthereisanemergent
canopy,butthetreesarewidelyscatteredandcompletelyabsentin places.The most
notableof theemergents,all of whichareextremelylarge,areSterculiaappendiculata,
Oxystigmamsoo,andanunidentifiedFicusspecies(seeTableI).
The mostrepresentativefloodplainforestin termsof .numberof speciesis the
HomeForestnearourcampsiteat Hewaniwhichhasnearlyall thespecieslistedin
TableI. Therearetwovariationsin speciescomposition.Oneof theseis theforestat
Maziwa(ontheoldcourseof theriver,tothewestof thepresentTana).This is almost
entirelydominatedby Garcinialivingstonei,bothmiddleandlowercanopies,andthere
is a discontinuousemergentcanopyof Sterculia,Ficus, andCeltiswightii; theshrub
layerisalmostnon-existentandwhatthereisofit iscomposedmostlyofRinoreailicifolia.
Theothervariationis MnaziniIII, ontheeastsideof theriver.This alsois dominated
by a singlespecies,in thiscasePachystelabrevipes,whichtogetherwithSorindeiaand
Gyrocarpusamericanamakeup thesinglemaincanopy.The lowercanopyandshrub
layersaresimilartothoseof theHomeForest.
The presenceof anappreciableshrublayerseemsto belinkedwiththedegreeof
floodingexperiencedby theforestconcerned.In a forestsubjectedto regularannual
floodingtheshrublayer,exceptforthetallersaplings,is drowned,andvisibilityin such
foreststendsto begood,of theorderof 20 metresor more.Suchforestsontheother
handhavea thinevencarpetof leaflitter.Forestsnotundergoingannualfloodshave
muchmoreundergrowth,severelyrestrictingvisibilityaswellasmovement.TheHome
Forestis morediversethanmostothersin thatpartsof it areraisedslightlyandsonot
usuallyflooded,whereasotherportionswhichdo floodareclearof undergrowth.
Elephants,too,haveaveryevidenteffectonthestructureof theforests.WemaII
is in partalmostotallyopenedup, withplentyof evidenceof constantvisitationby
elephants.
Evidencethatthefloodplainforestswereatonetimemoreextensiveis provided
byareasofforestregrowth.This foresthatis regeneratingafterclearingforagriculture
is referredto hereascultivationforest,andit is dominatedby mangoesandfigswith
Trichilia roka formingthelowerstorey.The shrubsarethesameasthosefoundin
naturalforest.It seemsverylikelythatwhencultivationofaformerforestareaisfinished,
thereis a successionbackto semi-naturalforestthroughthebushlandandcultivation
foreststages..The situationis complicatedby themango;this is an introducedtree,
anditsprevalencein thecultivationforestis probablytheresultof its beingplanted
whentheareawasinhabited.Its absencefromanyof thenaturalforestseenprobably
indicatesthattheseforestswerealreadyin existencewhenthemangowasintroducedto
theKenyacoast.
Floral affinities
Manyof thetreesin theTailaRiverforestsandwoodlandarethosetypicalgenerally
of riverineandgroundwatervegetationi KenyaandTanzania.A numberof these
appeartobealmostuniquetotheregionandhavedoubtfulaffinitieswithotherpartsof
Mrica,notablyOxystigmamsooandPopulusilicifolia.Thelatteroccursin thethinforest-
likestripontheveryedgeof theriverin themiddlecourse(Burato aboveGarissa),
butisnotaconstituentof forestsorwoodlandsonthefloodplain,growingsinglyor in
smallgroupsneartheriver'sedge.It occursonlyalongpermanentriversin theeastern
watershedof Kenya:theTana,Athi andEwasoNgirorivers;andits closestrelative
todayis P. euphraticaOliv., a riverinespeciesof theEuphrates(}.B. Gillett,pers.
comm.).Oxystigmais a genuswithpredominantlyCentralandWestMricanspecies,
butO.msooisknownfromonlythreelocalitiesin easternKenyaandTanzania(Brenan,
1967,p. 134).ThetwocommonspeciesintheTanaRiverwoodlandsbothhaveamainly
easterndistribution.Acacia robustais widelydistributedin EastMrica,butMimusops
fruticosais restrictedto theeastcoast(Brenan,1959;p. 118;Hemsley,1968,p. 53).
Othersof theriverinespecies,onthecontrary,haveapan-Mricanorevenwiderdistri-
bution,andthesealsodonotindicateanyspecificaffinitiesof theflora:examplesare
Celtiswightii(MricatoAustralia,Polhill,1966,p. 9),Gyrocarpusamericanus(Kubitzky,
1969,p. 182)andAlangiumsalviJolium(EastCoastofMrica,andAsia,Verdcourt,1958,
p.2).A fewoftheTanaforestspeciesoccuralsoinWestMrica,butnoneofthecommon
WestMricanspeciesarepresentin the Tanaforests,althoughsomeoccurin other
EastCoastforests.Garcinialivingstonei,DiospyrosmespiliJormis,andPachystelabrevipes
areall riverinespeciesin theUgandaandEastZaireforestspresentalsoin theTana
Riverforests,buttheyareallwidelydistributedandnotnecessarilyconfinedtolowland
forests(Hemsley,1968).MorecommonforestspeciesuchasSorindeiamadagascariensis,
Colaclavata,CordiagoetzeiandSterculiaappendiculataareentirelyeasternindistribution.
The totalnumberof treespeciespresentin theTanaforestsis verysmall.Of the
threeexamplesof floodplainforestsgivenearlier,theHomeForestis largelydominated
by Sorindeiamadagascariensis,theMaziwaforestby Garcinialivingstonei,andMnazini
III byPachystelabrevipes.Suchsinglespeciesdominanceandthesmalloverallnumber
of treespeciesindicatesthattheTanaRiverforestsareextremelyimpoverished.When
the distributionsof the individualtreespeciesoutlinedin the precedingparagraph
areconsideredaswell,it wouldappearthattheimpoverishmenthasmostaffectedthe
WestAfricanspecies,peciesthatarecommonin othereasterncoastalforests.Wemay
concludethateithertheWestAfricanformswerepresentatonetimebuthavesincedied
out,or elsethattheyneverreachedtheTana.This latterpossibilityimpliesthatthe
easterncoastalforestswerepopulatedbyfloraldispersalviaasouthernroute,andindeed
sucharoutestillexistsin fragmentedform(Kingdon,1971).In anycase,it canbesaid
thattheTanaRiverforestsastheyexisttodayarelessliketheirWestMricancounter-
partsthanmostothercoastalforests,a conclusionotcompletelyconsistentwiththe
faunalevidence(seelatersections).
Thehumanpopulation
ThreemaintribalgroupslivealongthemiddleandlowerTana:Pokomo,Orma
andSomali.Two smalltribes,theBoniandSanye,formerlyhunter-gatherers,aresaid
to livein thevicinitybut theywerenotencounteredby us. The Pokomo,a Bantu-
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speakingtribe,aretheriverinepeoplepar excellence.Theylive by cultivationof rice,
maize,bananasandafewothercrops,andpossessgoats,chickensanddogs.The Orma,
a branchof theGalla,liveintermingledamongthesouthernPokomosubtribes.The
Ormadonotcultivatebutownlargeherdsof cattle,whiteandlong-homed.Theyare
lessnomadicthanformerly.The Somalioftenmoveintotheri"erainzonefromthe
desertarea,especiallyon thenorthbankof therivet.Manyarestill nomadic;others
aresettledin thevillagesof othertribes,suchasin theOrmavillageof Gadeni.
Wehaveattemptedtoassessthelikelyconservationprospectsoftheareabyinvesti-
gatingtrendsin humanpopulationlevels.Thepresenceofnumerouscultivationforests
alongtheriverdemonstratesthatforestareashavebeenpartiallydestroyedforcultivation
in timespast,andindicatesthatthismightoccuragain.At Wenjemaizeplantationsare
alreadyencroachingdeepintotheforest,whilebothat Maziwaandat Mnazinithey
haveexpandedalmostuptotheforestedge.Althoughthelocalirrigationschemesnow
beingundertakenat HewaniandWemawill doubtlessresultin increasedagricultural
yieldperhectare,in thelongruncropincreasesmustinevitablydependonexpansion
of cultivatedareawithitsconsequentremovalofnaturalwildlifehabitat.
The censusdatafor theTanaRiverregionwereexaminedin theKenyaNational
Archives,by courtesyof theMinistryof NaturalResources.Threesetsof figuresare
available:1948,1959and1962;but,withfewexceptions,thefiguresfor 1959arehigher
thanthosefor 1962,a situationwhichmightbeattributedtosocialdisruptionafterthe
1961-2floods.Sincemostofthe1962figuresweredouble-checkedandseriousinconsis-
tencieswerefoundonlyfor Gwanolocation,it is theseratherthanthe1959figures
whichwillbeacceptedhere.Bytakingthe1948figuresasacomparison(thereisnomeans
ofcheckingthese,sotheyhavetobetakenatfacevalue)theparametersgivenin Table2
arearrivedat.
TABLB2
Populationestimatesof theWapokomoof theTana floodplainregion
Location Total populationAnnualPerce tageof
1948
1962increase children
census
censusper cent1948
Kinakomba
1,7542,644 3·044·25 ·3
Gwano
4696 8 2·96 5( 1.4)
Ndera
613,075 1.82.84°·3
Sal ma
6497 · 33 6--- -----4 locations 5 927 91 2 73-4.23 werlocations 3 32 ° .6
It will beseenthat,whateverthedegreeof accuracyinvolved,thepopulationhas
undoubtedlyincreased.Theannualrateof increaseonthefiguresgivenwas2.7percent
p.a.over14yearsfor fourlocationscoveringmuchof thelowerfloodplain,anincrease
whichcomparescloselywiththecurrentincreaserateof 3 percentp.a.for Kenya's
CoastProvince,andis alsoconsistentwiththepercentageof "children"(under14s?)
in the1948sample,forming43.2percentof thetotal.If thefiguresareto betrusted,
thelowerdependencyloadhasincreasedsince1948,andtherateof naturalincrease
shouldbe accelerating.The implicationsof this for conservationaregrave.This is
especiallyironicinviewof thetoleranceofthePokomothemselvestowardswildanimals,
andtheappreciationof themwhichsomeof themexpress.
Forestsof thestudyarea
The forestsandwoodlandsof theLower Tanaareenumeratedin Table3. The
forestypeshavealreadybeendescribed,butthedistributionof thetypesis of interest.
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All of thepatchesof cultivationforestarealongtheedgeof thepresentcourseof the
river.Therearesomeareasawayfromtheriverwhereforesthasevidentlybeencleared
in thelast100yearsandcultivationpractised,for instancebetweenHewaniandWema,
butforestisnotregeneratingin theseareas.Theinferenceisthatforestonlyregenerates
neartheriver;awayfromtherivera forestenvironmentmaybe self-perpetuating
butif it is clearedbymanit isunabletoregenerate.
TABLE3
Forestsandwoodlandsof theLower Tana floodplain Presenceof:
Nameof forest/woodlandArea(ha)
TypeMangabeyColobus
Lango La Simba I
ICyn metrawoodland formerlyxII
2 ""IIIHomeForest SoLowland evergreenforestwithxxxsingle-dominantand woodland zonesHomeII 5Hewa i I
ultiv tionf rest
II
I X
I
(still cultivated)
IV
X
V
2
Wema
I -Cynometraw odla d
I
"
IIIMatoloni
Ix
Sailon
-Lo land evergreenforest
(v. damaged)MitoleNgumul
2Acaci w odlan
Berlin
S?"" x
M ziwa I
40
Garcinia)
xx
I
?
nazini
3evergr enforestwith
Acaciawoo landzones
x ISult va i nfo estSo?l r r f r t
P chystela)o o
Ac ciaw odland
Kimbu
I O?Lo a eve ee o es
Sorindeia)
x
nje with cultivationforestpatches
Notes. The list is basedon visitsandbrief surveysto theforestsconcernedin eachcase,with the
exceptionof Maziwa II which is includedon thebasisof statementsby localinformants.
Under 'Presenceof colobusand mangabey',x indicatesthat the speciesstill occursthere,xx
indicatesthatit is to befoundin comparativelylargenumbers.
The followingforests/woodlandshavenot beenseen,andarenot listed:Ngumu II, Munyuni,
Bubesa,Kinyado, Nguvini, Kipende, Makere ya Gwano. Judging from map outlines,the total
areaof thesewouldbe of theorderof 185ha. Both colobusandmangabeyarereputedto occurin
mostof them.
Two forestareasthataresurvivingawayfromthepresentcourseof theriverare
theHomeandMaziwaI Forests.Theformerisonanoldrivercoursethatwascutoffat
least150yearsago;andthelatteris onLakeGirita,anevenmoreancientpartof the
rivercoursethatstill haspermanentwaterin theformof a lake.Boththeseforests
showsignsof decline.At Maziwathemainforestcanopyis regularbutit is composed
almostexclusivelyof onespecies,Garcinialivingstonei.Therearea fewemergenttrees
remaining,butnoprospectiveemergentswereseenin thelowercanopies.Partsof the
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HomeForesthavereachedthisstage.It is probablethatdeficienciesin theenvironment
(mostimportantlylackof waterandcorrelatedrisein alkalinityin thesoil)areinitially
translatedintodecreasingvarietyof forestspeciesandfinally,underextremeconditions,
resultin completedestructionof theforest.
Therewasnoevidenceseenfor thenewformationof forestpatches,butthislack
is probablytheresultof fire.Muchof thefloodplainis regularlyburnteveryyear,and
thisdestroysthebushlandwhichwouldbesuccessionaltowoodlandandforest.Someof
thewoodlandareasalongtheriverarealmostcertainlya latepartof sucha succession
leadingtoforest;agoodexampleofthisisseenin theMnaziniII Forestwhichispartly
Acaciawoodland,partlyAcaciamixedwithforestrees,andpartlyclosedforest.It can
reasonablybeinferredthatwereit notfor firenewpatchesof forestwouldbein the
processofformationalongthepresentriverbanks.
It wouldappearfromthisevidencethattheforestsofthefloodplainsarein astate
of flux.Awayfromtherivertheyaredyingoff,butalongthepresentchanneltheyare
regeneratingor wouldbe in theprocessof beingformedwereit notfor theregular
burning.Viewedfromtheperspectiveof hundredsof years,thepatternemergesof a
rivercontinuallychangingits course,withforestpatchesthatemergeanddie off in
comparativelyshortperiodsoftimeastheriveraltersitscourse.Suchachangingenviron-
mentwouldputgreatpressureonthefaunalivingin it.
DISTRIBUTION OF FAUNA
A totalof 47speciesofmammaland230speciesof birdwereseenin thecourseof
thefieldseason.Manyof thecontactswerecasualsightings,andno attemptcouldbe
madetoassessthedegreeof importancein thefloodplainecology.
TABLE 4
Birds of theLower Tana River
Sequenceand taxonomyfollow Forbes-Watson(1971).Subspeci1icnamesare omittedexcept
whenidentificationwascertain.Assignationto a particularhabitatof aerialbirds suchasswallows
andswiftsis arbitrary.Speciesmarkedwith anasteriskarewidespreadinEastandEquatorialMrican
forests.Speciesmarkedwith a doubleasteriskare usuallyrestrictedto Central African lowland
forest. n =netted.
Habitats 1
2
3
4
5
Struthiocamelus
Pelecanusrufescens
Anhingarilfa
Ardeolaralloides,
A. ibis
Egrettaintermedia
E. alba
E.garzetta
Ardeamel(UlOCephala
A. goliath
Scopusumbretta
Ciconiaepiscopus
Ephippiorhynchussenegalensis
Ibis ibis
Leptoptiluscrumeniferus
Threskiornisaethiopicus
Bostrychiahagedash
Alopochenaegyptiaca
Sarkidiornismelanota
Dendrocygnaviduata
Gypsrueppellii
G. fricanus
Acaaa{Commiphorascrub
Dobera{Albiziaparkland
River banks
Riverineforest
Perennialgrasslandsavanna
1 2 3 4
+
+
+
+
+
+
+
+
+
+
+
+
+
+ ++
+
s+
+
+
+
+
+
+
+
PQgq 16
I .
2 345
N,ophronmonachu.s
++
Gy ohieraxangolensis
+
Circaetuspectoralis
+
C. cinereus··C. fasciol~
+
Terath pi ecaudatus
++ +
•A cip t t chiro
+
Melie xpoliopter s M.gabarKaupif lc monogr~
+
L aetuso ipitali
+
Stephan etusron tusHi r aetudubiusquila w h be g;Hali vocif r
+
El nuscaerulMac i mphusalci sP l CUfJieriP. cq raS gitt riusser ntar ura c li u s ph enafero c pus .G tt rapucher niAcryll mvul rin mOtis kori Eupodot srujicristaE. enegalensisA to hilo nisafric naVanell pinosu. t ct V l g br sharad iusp uariusB rh capensiB. ve micu tus Pteroclede tusP. lichten t iniiStreptope iadecipiens
++
.s mi orqu tc l
+
n g l s sOe a p nsi •Tu turtym stria. a c ilo .Tr on straliPoi al rufive'nl iTa cof s herCory haixoid leucog sterPac yC()C(;jlxd bertt p g i l :. rci i stuss Gl uci iu erlat·Ci c b w 4{ordi
n
.Caprimul ct
+
d ald 'l rusAp q tori li CypsiurusparvusTelacanthuraussherioliusstriatusle co ph
+
C ma ro r•Ap oderm naCerylerudi
+
A ced c at·C yxpic a
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23 45
Halcyonsenegaloidu
+
H. chelicuti
++
•H. albiventris
+
H. leucocephala
+
Meropsalbicollis M.p sillusM. revoilii
+
M. s.superciliosusCora i scaudat arti
+
•Euryst musl uc rusUpupaepo safric na
+
•Phoeniculupur~r us·P.grantiP. inor P. y omelaT kusna utuerythrorhym;hus. deckeniftavir tri
+
•T. alb termin tusByc ist sb c n torLybi sm lanopter s
+
L. t rquatL. melano eph l g n ul sp sill sr chyphon sdarna dicephalus1ndi at rvariegat
n
.1. indicator ·1. mi or·CampetheranubiCC bing niautii ;D dropi of s es nhripiasnam q usirafr rufocinnamomeap ecil sternEr opteryxl u r iHirundos hi H. senegalendsabyssinicusMotacilla guimp
+
A h s v ee a UliaA. lind e
n
Tmetothylacute llus c yxc oce. tiig l·C mp phagjl f)yc o t sb bA d ad i p USChlar cichlf av vent isPhyllastr ph tr pjt nP. terr tr sP fischEurocephalus p ll io ops l m t '. r ziiNil u fe D y co usringliiD. blT r egalR od h ur t L i sfe gia co ot lfur o c u'. blam; o ia usc banisior alis
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2 3 4S
Cercotrichasleucophrys
+
*C. quadrivirgata
+
**SheppardiagunIIingi
n
*Cossyphanatalmsis. heugli i*NeocossyphusrufuCichladu gu tat
+
C. arquata
+
Turdo desq amulatus. b gino s
+
*Bradypterusbaboecalaisticolachini naC l tot sbrachypt rP i i s bjlavAp lisfla'IJida
+
*A. mel nocephala
+n
am ropte revic data
++n
.simplex Sylviett brachyurMuscicapaCQBTulescens;Mela n nisp m l in Bradornismi rorhy"dausti minoPl tys eir p lt taErythro ercus lochl rus*Tr hoce cuscya o sTerpsi o evirid*N ctarini oli'IJacea
+n
N. a et ys in
+
N. h nter
++
N. ma iqu nsi'lJe oxiinioi s s neg lensis••An hr p reichB7lOfJ1iA. rie t lis *A. c ll m
n
Z t r s . rinusmoz mbicusS. atr lari
~telia melba
strild strild
++
U g n h sbe gaLag nos ictar od p reichu a c l rc lataloceu b euojeritan ic psl uP. b rP oc ari P. r bi inos s P. 'lJel t s
iuelea quelea
p ect sr n E. axillarisBu a nig r Dinem lli melliPasser,ongo e sisetrom pyrgit
;
Vidu macro raL mp oto ni orr scusL. purpuropterusC. ci l sl tt 'eof scMri
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S. superbus
+
Cosmopsarusregius
++
reat ho acinereaBuphaguse ythrorhynchus·Oriolus l rvatus •DicrurusludwigiiD. adsimilis
4 5
+
+ n
Birds
The list of birdsin Table 4 is basedon bothobservationandmist-netting.The 230
speciesdetectedwoulddoubtlessbeconsiderablyenlargedby studiescontinuedthrough-
out theyear.In Table 4 therecordedobservationsaredividedup into fivehabitattypes.
Many of the speciesobservedwererecordedfrom only onehabitattypebecauseof the
differencesbetweenthesehabitats.
In theforestit appearedthat lackof undergrowthhada markedeffecton the abu-
ndanceof bird species.No tinker-birds(Pogoniuluspp.)wereseenor heardby J.F.M.H.
or by A. Forbes-Watson,althoughtheywereevidentin theSokokeForest,nearMalindi
in the sameperiod. Only four undergrowthspecieswerenettedin theHomeForest
(Bradypterus,Phyllastrephus,and two Cossyphaspp.),althoughprotractedstudywould
doubtlessrevealmore.This forestwashoweverremarkablefor abundanceof thedrongo
DierurusludwigiiandthethrushNeoeossyphusrufus.The forestat Wenjewasvisitedon
onedayonly andyetwasfound to havea richer avifaunathanforestsnearbasecamp.
There weremanymixed speciesforagingflocksthere,such as wereseldomobserved
in theHomeForest.Standsof tall Ficusspp. andconsiderablymoreundergrowthcould
accountfor this.
In the floodplaingrasslands,the palmclustersform a distinctivehabitatfor birds.
A beltof HyphaenaeoriaceandBorassusaethiopumatthesouthendof theHomeForest
(a locality known as Mitapani, "the place of the palm-trees")held nestingvultures
GypsafrieanusandfalconsFalcoehiequera.
A few of the bird recordsare rangeextensions.Bradypterusbaboecalasubsp.was
nettedin theHomeForeston 16and17July. It is thefirstrecordfor theregion,andthe
habitatis unusualfor the species.One was collectedand the skin is in the National
Museum,Nairobi.A maleandfemaleof thesunbirdAnthreptesreichenowiwereobserved
in the Home Foreston 27 August. This representsa rangeextensionof about160km
northwardfromtheSokokeForest,its nearestpreviouslyknownhabitat.Two specimens
of thesmallinsectivoruskingfisherCeyxpietawerenettedin theHomeForeston IS and
17 July, and, havingthe blue ear-covertspot, wereassignedto the southernAfrican
racenatalensisratherthanthenortherntropicalC.p.pieta.White(1965)givesthesouthern
limit of pieta as the Kenya/Tanzaniaborder and the northern limit of natalensisas
centralTanzania,but morerecentlyRipley and Bond (1971)recordedthe latterin the
SokokeForest.
Primates
Five speciesof monkeyand two of prosimianwererecordedin the Tana River
forestsandwoodlands.In someforestsall sevenwererecorded,but usuallyoneor two
appearedto be absentor werenot seen.
ColobusbadiusrufomitratusPeters Tana River Red Colobus
Red colobusare found mainly near the river from Hewani north to Kipende.
Away from the presentriver coursethey occuronly in the Home Forest,wherethere
is a largehealthypopulation,and at Lango La Simbawherein February 1972one of
us encountereda considerablegroup.
The types of forest inhabitedby red colobusmay be differentiatedinto large,
containingmore than one troop, and small, containingmost probably a singletroop
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only. Two factorsappearedcrucialin determiningthe presenceor absenceof colobus
in a givenforest.The first of thesewasvarietyof food species.In the marginalforests
to theeastof theriver(HomeII, LangoLa SimbaII andIII, Vumbwegroup)thevariety
of tree speciesis much reduced;indeed,someof them are virtually pure standsof
Garcinia livingstonei,and colobuswere neverseenin theseforests.Colobus are also
apparentlyabsentfromWemaI whichis dominatedin partbyCynometrawhichelsewhere
is eatenby colobus;themainreasonfor theirabsencehere,andalsofromWemall seems
to be thedry scrubbynatureof the forestwhich stands,accordingto J. B. Gillett, on
soda-loggedsoil.
The secondfactor,which seemsto excludecolobusfrom foreststhat might have
beensuitablefor themin termsof food, wascanopystructure.During certainperiods
of the day colobuswould be found sittingin open,thinly foliagedemergentcrowns.
Apart from puresunning,it maybe thatsuchrestperiodsareessentialfor theanimals'
digestiveprocesses(Hollihn, 1971).In anycase,forestswith a closed,continuouscanopy
andfewopenemergents-suchastheMaziwaforests,SailonandWenje-Iacked colobus.
Red colobusareeasyto observe,their presencebeingsimpleto detect(eitherthey
sit in theverytopsof thetreesandwatchtheobserver,or theyjump awaywith a charac-
teristic crashingsound),and one is liable to gain an initial false impressionof their
abundance.In point of fact it seemslikely that mangabeys,though much harder to
detect,are at leastas numerousas the colobus.Where we wereable to obtain fairly
accurateestimatesor evenactualcountsof colobusnumbers,it appearedthat their
populationdensitywas greaterin the small isolatedforeststhan in the larger forests.
We can hypothesizethat in the small forestsfood supplywould be the only limiting
factor, whereasin larger foreststhe presenceof severaltroops,with the consequent
restrictionon theuseof space,wouldrepresentan additionalcontrol.Averagedensities
were,for largeforests,2.8individualsperhectare,andfor smallforests,5.75perhectare.
It shouldbe noted,however,thatthe largeforestsareby no meanshomogeneous,and
it maybe thatthelowerdensityis thedirectresultof this, sinceonly partsof the forest
will behabitable.In contrasto thisthemorehomogeneoussmallforestpatchesaremore
completelyutilizedby thecolobus(C. Marsh, pers.comm.).We havethereforedivided
up theforestsknownor suspectedto be inhabitedby colobus,into twogroupsaccording
to their size(Table 3). The smallforestsfor which we haveextrapolated ensitiesand
numbersaccountbetweenthemfor only58colobus-a smallfractionof thetotal.On the
otherhand,theMnazini groupof forests,for which we havereliableestimates,andthe
restof thenortherngroup,consistingof 430ha,we estimatecarryabout1210colobus,
nearlytwo-thirdsof the total,which is probablyabout1860.
CercocebusgaleritusgaleritusPeters Tana River Mangabey
In viewof thesupposedgreaterarityof themangabey,andthefactthatit is awarded
aredsheetin theRedData Book,thecolobustakingawhitesheetonly,weweresurprised
to find that its distributionis wider than that of the colobus.Mangabeysoccur in a
numberof forestsnot inhabitedby colobus.Apart from a numberof smallforestsalong
the lower part of the animals'distributionalongthe river, the main such forestsare
MaziwaandWenje.Bothof thesearelarge,closed-canopyforests;thetallopenemergents
favouredby red colobusare uncommon,and thereare few open areas.The internal
structureof the two is, however,different:Maziwa haslittle tangledundergrowth,but
plentiful leaf-litterand numeroussaplings,so that visibility within the forest is good,
about20 to 30 yards;Wenjeis full of tangledundergrowth,implyingmuch secondary
regenerationuninhibitedby floods.At Maziwa it was found that mangabeysemerge
from the forestproper,makingtheir way throughthe bush to feedon an unidentified
seed-podby the lake.Elsewherethey appearto keepstrictly within the forest itself.
It is far harderto obtainanaccurateestimateof thenumbersofmangabeysthanof
colobus.Our observationsat Mnazini leadus to think thatabout90 individualsinhabit
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the Mnazini I Forest-about the samenumber as of colobus.For the Home Forest
we suggesta lowerdensity;theirdistributionthereis morelocalised,indeedwehadbeen
enteringthe forest daily for threeweeksbeforewe becameawareof their presence.
At leasttwotroopslivein thenorthernendof theforest,andit seemslikelythatatleast50
animalsinhabitthewholeforest.The otherforestfor whichourownobservationsuggest
a plausiblefigureis Hewani IV; herethereis a singlesmall.troop consistingof at least
fiveanimals.For Wenjewe acceptthe estimateof 90 animalsgivenus by J-P. Simeon,
a thoroughlyreliableobserver.The vocaIisationsheardthereleadus to accepta density
of this order. Similar considerationslead us to acceptthe figure suggestedby K. J.
Heribai for Maziwa of 160animals,althoughthis mayperhapsbe a little too high.
The densityof mangabeysin theseforestsis between2 and4 animalsper hectare.
Basedon thesedensities,andan estimated733ha of forest-woodlandwheremangabeys
areknownto occur,a maximumpopulationestimateis arrivedat of between1466and
2932animals.Current work by KatherineHomewood(pers.comm.)suggeststhatthe
lowerfigureis morelikely.
CercopithecusmitisWolf subsp.(albogularisgroup) Sykesmonkey
This monkeywasnotedin troopsof 6to 12in forests.asfarupriverasBura,andaway
from the river in forestsbetweenLango La Simbaand Wifu, in Witu Forest, inland
from Lamu, andalongtheforestsbetweenBodheiandMilimani; aswell asin thebush
areassurroundingthe forests.Within the foreststhey wereseenmainly in the trees,
but at Bura and wheneverthey venturedinto the bush zone(asat Lango La Simba)
theywereseenon theground.The alarmcall,a harsh"chak", washeardmanytimesin
a forestwhenthemonkeysthemselveswerenot seen.
Cercopithecusaethiops(L.) subsp.(pygerythrusgroup) Velvet monkey
This wasthe only monkeynot observedin the forestitself,nor did vervetsappear
to venturefar onto the grasslands.The typicalhabitatwas woodlandor thick bush.
They also lived in or near cultivatedareas·wherevertrees,including mangoes,were
availablefor hastyretreat.Althoughdifferentraceshavebeendescribednorthandsouth
of theTanaRiver,vervetsseenatMaziwa(ontherightbank)werenotnoticeablydifferent
from thosecommonlyobservedin the bush zoneat the southend of the Home Forest
(on theleft bank),andthesein turn werelittle if anydifferentin colourfrom a juvenile
malepurchasedat Vitengeni(on thewesternedgeof the SokokeForest),nearMalindi,
andwhichlived asa petandnuisancearoundour campduringthe expedition'sstayon
theTana.
Papio hamadryas(L.) subsp.(cynocephalusgroup) Baboon
Baboonswereabundantalongthe Tana itself,andfor asfar asone wentin either
direction.They couldbeseenin a varietyof habitats,but chieflyin thevicinityof forest
or heavybush.Troops variedin sizefrom about30to at least100,the lattersizebeing
apparentlyusualin the desertborderlandsinlandfrom Lamu. As everywhere,theyare
fearlesscrop-raiders.
The baboonsof the Tana regionand environsare very differentfrom thoseseen
in 1971in the UsambaraMountains,nearthe coastof N.E. Tanzania.Though both
have the lanky build and relativemanelessnessof the "yellow" group of subspecies,
theTana baboonsareratherlesslanky,anddarker,brownerthantheUsambarababoons
which arereallyyellow.Even in adultmales,the nakedskin on the lateralpartsof the
rump is pinkish,not blue-blackasin ?therEa~tMri<;anbaboons,bothyellowandolive.
This pink colour seemedto vary With locality,beIng seenon the up-river baboons
(nearGarissa),and lowerdownon the left bank,but not in thoseof the bush country
betweenGarsenandMalindi.
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GalagozanzibaricusMatschie Zanzibarbushbaby
Kingdon(1971)hassuggestedthatthisisafullspecies,distinctfromG. senegalemis,
andthatsupposedspecimensof G. demidO'lJiifromtheeasterncoastalforestsarethe
juvenilesof samespecies.This appearsplausibletous,in thatwewereableto observe
quitecloselya bushbabyin theMnaziniI Forestthathadlegsnotverydifferentin
colourfromthebody,andsodifferedstronglyfromthetypicalG. senegalensisseenin
thebushcountry.
Total
38
8
3
20
3
9
2
83
1234
Home
Forest
Smallmammals
Trapsweresetfor a totalof 1234trap-nightsin floodplainhabitats.The total
numberof specimens~ughtwas83,giving6.6percentsuccess.Of thespecimens
caught,37werekeptandmeasured.Sevenspeciesarerepresented,six muridsanda
shrew.
TABLE5
Summaryoftrappingyield
Grass- MunaziniII HewaniIV Hewani
land Woodland lake-side Village
Acomyssubspinosuswilsoni 30-8
Thamnomysdo/ichurus
8
Paraxerusochraceus
3
raomysnata/ensis
-9362
Arvicanthisni/oticus
I-2
RattusrattusCrocidurasp.Tot ls
41I II613
N . of tra nights
777087150
TABLE6
Trappingin theHomeForest
Trap
A.s. wilsoni
T. do/ichurusHabitat nightsP. ochraceus
Closedforest
22693
SmaIltreeforest 79
32
Bushforest 65
1 2I
Grassclearing
502
Mimusopswoodland
4I
Fringingbushland
8
Morethan1mofftheground
(I)(I)
Totals
77708
Mostof thetrappingwasdonein forestconditions,pecificallyin theHomeForest
(seeTables5and6).AcomyssubspinosuswilsoniandThamnonysdolichuruswerethetwo
commonrodentsoccupyingalltypesofforestandapparentlyextendingintothebordering
woodlandandbushland.Neitherof thesearespecificallyforestrodents,andtheabsence
of theforestrodentsis in keepingwiththeimpoverishmentof theflora.Botharewide-
rangingformsin Africaandpresumablytheyhavebeenabletooccupyforesthabitats
in theabsenceofmorestrictlyforest-adaptedcompetitors.As aresultof thistherodent
faunahasnospecificzoogeographicaffinitieswithanyparticularegion.
Grasslandtrappingtotalling220trap-nightswasdividedbetweentheeasternedge
of theHomeForest(64trap-nights)andthegrassurroundingthecampsite(156trap-
nights).Therewasno apparentdifferencebetweenthetwo localities.The common
rodentwasPraomys(Mastomys)natalensis.A singleCrocidurasp.wascaughtin a live
trap,andoneotherspecimenwasfoundonthesideof thegrasstrackleadingto the
forest.
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Woodlandtrappingwasconfinedtothewoodlandzonesof theHomeForest(64trap-
nights)and of Mnazini I (87trap-nights).The two rodentspeciescaughtrepresenthe
two commonspeciesof forestandgrassland,A. s. wilsoniandP. natalensisrespectively.
In this sensethe woodlandenvironmentis intermediatebetweenforestand grassland.
Finally, sometrappingwasdonein a patchof cultivationforestborderinga small
oxbowlake(HewaniIV). 150trap-nightswereput in, and only P. natalensisrecorded.
It seemslikely that formerlyin this areatherehad beenforest,which wasclearedat
least50yearsagoaccordingto localrecollection.The smallmammalfaunawould have
beenwiped.outandtheareaoccupiedby thegrasslandspeciesP. natalensis.The common
villagerodent,Rattusrattus,wasnot found.
In additionto thetrappingfor smallmammals,six wire-meshcage-typecarnivore
trapsweresetout for a totalof 248trap-nights:168in the forest,30in grassland,and
50 at the edgeof the rice irrigationscheme.Altogether10 animalswere caughtand
released:four Atilax paludinosus,two /chneumiaalbicauda,and four Genettatigrina.
In spiteof the disparityof trappingtimes,all of these,exceptfor onegenetcaughtin
the forestandtwo mongooses(oneof eachspecies)caughtin the rice-field,weretaken
in grassland.
Crocidurasp. White-toothedshrew
A singleshrewof thisgenuswascaughtin oneof our traps;it did notprovepossible
to identifyit. It is apparentlya grasslanddwellerin the Tana River region.Allen and
Lawrence(1936)recordthreespeciesof Crocidurafrom the lowerTana region.
Paraxerusochraceusaruscensis(Pagenstecher) Huet's bush squirrel
Three specimensof this bushsquirrelwerecaught,all in theHome Forestandall
on the trunksof fallentrees.Additionallyone of us observedtwo of this specieson a
fallentree-trunkin a differentpart of the sameforest,and a third in the undergrowth
behind(some11metresoff the ground).This specieshasan easterndistribution,and
is widespreadin easternandcentralKenya,Tanzania,andEquatorialProvinceof Sudan
(Amtmann,1966).
Paraxeruspalliatustanae(Neumann) Red bush squirrel
This wasreportedby informantsto occurat Mnazini, and wasprobablythe one
we sawon;oneoccasionat Wenje.This speciesalsohasan easterndistributionranging
from Somaliato SouthAfrica.
Thamnomys(Grammomys)dolichurus(Smuts) Tree rat
This specieswasfound only in forestconditionson the Tana. In one caseit was
caughtmorethan1metreoff theground,but theothertrappingswereall ontheground.
It is widelydistributedin tropicalMrica andgenerallylivesin thicketsandbushesalong
forestmargins(Misonne, 1968).Living in thesesituations,the destructionor absence
of anyrodentforestfaunawouldenableit to moveintotheforestandcolonisetheforest
nichesleft vacant.It seemslikely that this hasbeenthe caseon the Tana River. The
specieshas beenrecordedfrom lowland evergreenforestin Uganda(Delaney,1971).
It hasbeenclaimedthatit isreplacedby T. rutilansin theforest,butthishasnothappened
in thatparticularUgandaforest,astheybothoccurredtheretogether.
Arvicanthisniloticus(Desmarest) Grassmouse
Two positivelyidentifiedspecimenswere caughtin Hewani Village. One other
tentativelyassignedto this specieswascaughtin grasslandon the edgeof the ox-bow
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lakeatHewaniIV. The skinandmeasurementsofthisspecimenshowsimilaritieswith
Pelomys,but the skullwaslostandthe specimencannotbe definitelyassigned.A.
niloticusis widelydistributedin EastAfricaingrasslands~It is lesscommonin West
Mrica,butoccursin UgandaandnortheastZaire(Misonne,1968).
Rattusrattus(L.) Houserat
This is nowthedominantcommensalratin·EastMrica,havinglargelyreplaced
Praomys(Mastomys)in thisrole.It wasfoundoIilyin thevillagehousesontheTana;
andin generalit is alwaysfoundassociatedwithman(Misonne,1968).
Praomys(Mastomys)natalensis(A. Smith) Multimammaterat
This speciesreputedlylivesin all sortsof environmentsin EastAfrica,butatthe
TanaRiverit wasnotfoundin forest.It wasmostcommonin grassland,but it also
occupiedwoodland(wherethereisagrassgroundcovering)andlakeedges(wherethereis
alsoluxuriantgrassgrowth).Interestinglyenough,it is the commonestpeciesin the
KafueRiverfloodplainin Zambia(Sheppeand Osborne,1971).In thisareaalsoit
wasfoundthatthisspecieslivedoIilyin grasslandareasof thefloodplain.The species
is widelydistributedin Mricasouthof theSahara(Misonne,1968).
Acomyssubspinosuswilsoni(Thomas) Spinymouse
This is by far thecommonestpeciesin theTanaRiverforestsand woodlands;
it apparentlydoesnotliveingrasslandorbush.In generalthespinymouseis considered
aninhabitantofaridenvironments,andin Ugandais recordedoIilyfromdrysavannato
semi-desert(DelanyandNeal,1966).AlongtheKenyacoastit hasbeenrecordedfrom
theevergreenbushlandsouthof Mombasaby Kochandin GediForestbyG. Rathbun
(pers.comm.1972)sothatitshabitatpreferences emsheretobequitedifferent.Oneof
theTanaRiverspecimenswascaughtmorethanI metreofftheground,sothatit may
havesomearborealtendenciesin theTana Riverforests.The speciesis distributed
throughouteasternandsouthernAfrica,andthesubspecieswilsonis restrictedtoeastern
Kenya(Setzer,1968).
Lemniscomysgriseldamaculosus(Osgood) Stripedmouse
This specieswascollectedby Loveridge(AllenandLawrence,1936)at Wema
andNgatana,butwasnotrecordedbyus.Loveridgecommentshatit seemstobean
uncommonspecies.
Somespeciesof rodentarenotablefor theirabsencein theTanaRiverarea.It is
surprisingthattherewasno Thryonomysin thearea,butthesamewasfoundfor the
KafueRiverfloodplain(ScheppeandOsborne,1971),andtheseauthorsspeculated
thatit wasunableto adapto changingriverlevels;thiswouldbeequallytrueof the
Tana.TheabsenceofPedetes,Tachyoryctesandotherburrowersi moreeasilyexplained,
againbyreferencetotheKafuesituation,asduetotheheavyclaynatureof mostof the
soil,anditswaterloggingafterrain,tosaynothingof thecatastrophiceffectof flooding
on anundergroundanimal.It wasalsoexpectedto find thegoldenrompedelephant
shrewRhynchocyonchrysopyuslivingintheTanaforests.Nonewerefound,however,and
it seemslikelythatthecauseoftheirabsencecanbeattributedtothepovertyofleaflitter
asa resultofflooding.
Carnivores
Largecarnivoresarerarein theTanaRiverareabecauseof hunting.Someevidence
wasseenorheardofthepresenceoflionsPantheraleo(L.), leopardsPantherapardus(L).
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andhyaenasCrocutacrocutaErxleben,butnonewereactuallysighted.Threespeciesof
viverriedweretrapped,andtwootherswereseen,andin additionsingleindividualswere
seenof bat-earedfoxOtocyonmegalotis(Desmares),goldenjackalCanisaureusL., and
servalLeptailurusSe1"lJal(Schreber)(seeTable7). Mostof thesehuntin thefloodplain
habitats,butonlythemarshmongooseIchneumia lbicauda(G.Cuvier)andlargespotted
genetGenettatigrina(Schreber)arefoundthereconsistently.
Ungulates
Sixteenspeciesof ungulatewereseenin thevicinityof theTanaRiver.Some,like
thehippopotamusHippopotamusamphibiusL., arefoundonlyin permanentwateron
thefloodplain,e.g.LakeGiritu.Anotherspecies,theredduikerCephalophusnatalensis
(A. Smith),wasseenonlyinthefloodplainforestsandisprobablydependentonthemfor
survivalin thisarea.Otherspeciesusethe floodplainhabitatsextensively,buttheir
rangealsogoesintothesurroundingbushland,forexamplethetopiDamaliscuslunatus
topiBlaire,waterbuck Kobus ellipsiprymnus(Ogilby),elephantLoxodontaafricana
(Blumenbach)andbuffaloSynceruscaffercaffer(Blyth).Finallythereareseveralspecies
thatarecommonin the surroundingbushlandbutwhichwereseldomseenin flood
plain,for exampleoryx Oryx gazella beisa(Ruppell),gerenukLitocraniusfDallm
(Brooke),andzebraEquusburchelliboehmi.
TABLB7
Casualsightingof mammalsin theTana River region
GalagosenegalensisbraccatusElliot
Hystrix sp.
Manis sp.
CanisaureusL.
Otocyonmegalotis(Desmorest)
Genettatigrina(Schreber)
Viverracivetta(Schreber)
Ichneumiaalbicauda(G. Cuvier)
Atilax paludinosus(G. Cuvier)
CrocutacrocutaErxleben
Leptailurusserval(Schreber)
Pantherapardus(L.)t r leo(L.)
Orycteropusafter(Pallas)
Loxodontaafricana(Blumenbach)
Equusburchelliboehmi
Dicerosbicornis(L.)
Potamochoerusporcus(L.)
Phacochoerusaethipicus(Pallas)
HippopotamusamphibiusL.
Giraffa camelopardalisreticulatadeWinton
Synceruscaffercaffer(Spanman)
Tragelaphusimberbis(Blyth)
CephalophusnatalensisA. Smith
Kobusellipsiprymnus(Ogilby)
Oryx gazellabeisa(Ruppell)
DamaliscuslunatustoP;Blaire
Madoquakirki (Gunther)
Litocraniuswalleri(Brooke)
GazellagrantipetersiGunther
Presenceon
Habitat
Flood Plain
forest
X
bushland
X
edgeof forest
X
bushlandforestriver/grasslandbush/ lwo dl forestjbushland
X
river/l kebushl nd all typesas /forest
X
grass andl
DISCUSSION
The mostinterestingproblemsassociatedwiththeLowerTanaRiverfloodplain
arezoogeographicalones.Thesewill be discussedwithreferenceto thegeographical
distributionof thefloraandfaunaandwith particu1arreferenceto theTanaRiver
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RedColobusandMangabey,thetwoprimatesubspeciesendemicto theregion.Some
aspectsof theecologyof thefloodplainwill thenbediscussedto seeif theythrowany
lightonthezoogeography.
Zoogeographicalconsiderations
It hasbeenseenthatthefloraconsistsmainlyofendemiceasternformsandseveral
withanEastMricantoAsiandistribution.ThereareafewspecieswithgeneralMrican
distribution,but nonethathavestrongWestor CentralMricanaffinities.Thereare
severalgenerathathavemanyWestMricanspeciesandoneEastMricanspecies,notably
Dxystigma,whoseEastMricanspeciesis restrictedto thenorthernendof thecoastal
forestzone.Finally,thereis onespecies,Populusiliafolia, withnorthernaffinities,its
nearestrelatedspecieslivingontheEuphrates.
Thefaunalevidenceispartlyconsistentwiththispicture.Thereis apreponderance
of easterncoastalforms,but oneor twoelementsaresuggestiveof otherinfluences.
ThefishoftheTanaRiverareeasternformsandlackcharacteristicniloticelements.
This wouldseemtoruleoutanydirectriverconnectionbetweentheTanaandtheNile
system,includingLakeRudolf(Whitehead,1959).
The avifaunahasa strongendemicelementasfarastheEastMricanavifaunais
concerned.SuchopencountrybirdsasthegrasswarblerCisticolarestricta(Traylor,
1967),the weaversEuplectesdiadematus,PloteusbojeriandP. castaneiceps,and the
pipitAnthusmelindaehaverangeseithercentredessentiallyontheTanaor northand
southof it onthemaritiniestrip.ThestarlingLamprotorniscorruscusoccursin thearea
in forestanddensewoodland.All of thesebirdshavesmallandcircumscribedranges.
Manypopulationsi olatedin riverineandcoastalforestsin theregionhaveevenmore
restrictedistributions,uchastheweaverPloceusgolandiandtheowl Dtus ireniae
(SokokeForest),thesunbirdAnthreptespallidigaster,thepipitAnthussokokensis,and
severalpopulationsdifferentiatedat thesubspecificlevel.
Theseisolatesclearlyshowan affinityof the Tana andothernortherncoastal
forestswiththeCentralMrican lowlandforest.The thrushNeocossyphusrufus is an
exampleof a relicpopulationof theTana(whereit is foundcommonly)andcoastal
forests,separatedfromthe"parent"populationin theCentralMrican (Zaire)forest
blockbyabout1000km.The akalat(robin)Sheppardiagunningisokokensis,endemicto
theSokokeandTanaforests,is closelyalliedto twootherhighlycircumscribedraces
in northernMalawiandtheBeiraarea-aremarkableexampleof disjunctdistribution.
Two otherbirdswithdisjunctrangesthathavebeenrecordedfromthelowerTana
(althoughnotduringthepresentsurvey)arethesunbirdAnthreptesneglectusandthe
warblerApalis chariessa(Keith,1968).Populationsof someotherspeciesareendemic
to theLowerTanaforestsalone,e.g.theowlsDtus scopsnivosusandBubo africanus
tanae(KeithandTwomey,1968).
In theavifaunallist(seeTable4),speciesmarkedwithanasteriskinhabitforests
of severalf oristicdesignationsandaremoreor lesswidespreadwhereversuitablecover
occursin EastandEquatorialMrica.Speciesmarkedwithadoubleasteriskaregeogra-
phicallyrestricted,andtheiroccurrenceon theTanaindicatesfirsta distantaffinity
withtheCentralMricanlowlandforestandsecondlya closeaffinitywiththenearest
forestoutlier,theSokoke.Lying130kmtothesouth,andseparatedbysavannawoodland
andsteppe,the Sokokehasbeenisolatedfor muchlongerthantheTanaforests,as
evidencedbyitsgreaterendemicity(RipleyandBond,1971).
Themammalfaunaalsois dominatedbyformswitheasternrelationships.Cercopi-
thecusmitisandAcomyssubspinosusarespecieswidespreadin EastandSouthMrica,
butthesubspeciesgroupsrepresentedontheTanaareofEastMricancoastalaffinities.
Somespecies,notablyGalagozanzibaricusandParaxeruspalliatus,arefoundonlyin
theforestareasalongtheeastcoast,throughextendingasfarsouthasMozambiqueor
Natal.A fewspecies,notablyParaxerusochraceus,donotextendsofarsouthandinstead
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occupya northeasternrange(Kenya,Tanzania,into Sudan).There is only oneendemic,
Damaliscushunteri,andthat is not found on the floodplain itself. In contrastto these,
the colobus,mangabeyand duiker racesof the Tana show direct links with Central
Mrica. In view of the importanceof this relationshipfor zoogeographicstudies,each
will be describedseparately.
Cercocebusgaleritusis knownfrom Zaire,andextendsto thewestacrossthe Congo-
Ubangui systemto Rio Muni. Eastwards,it hasnot beenrecordedfrom Uganda nor
from Tanzania,sothatthereis a gapof over1,000kIn betweentheTana populationand
its closestrelatives.The Tana race,C. g. galeritus,is externallynot strikinglydifferent
fromthatfoundon thenorthbankof theCongoRiver,C.g. agilis,beingsomewhatpaler
in colourwith longerhairson thebrows.No othermangabeysinhabitanyof theeastern,
coastalforestsand eventhoseof Uganda,C. albigena,belongto a speciesnot closely
relatedto C. galeritus.
Cephalophusnatalensisis widespreadin East and CentralMrica from Natal in the
southto Somalia(Juba River) in the northeast,and to the Congoand Ubangui Rivers
in the northwest.Within this range there are two well-markedsubspecies-groups,
differingin size,colourationandotherfeatures.The haroeyigroup,with itscharacteristic
darkface-blazeanddarklegs,is found from thesouthernhighlandsof Tanzania,north
andnorthwest.The exactsubspeciesfound on theTana remainsto be determined,but
is certainlyof theEast andCentralMrica groups,not theselfcolourednatalensisgroup
of themoresoutherlyforests.
The Colobusbadiuscaseis perhapsthemostinterestingof all. The easternracesof
this speciesextendfrom the Zaireforestsdown the forestsborderingthe lakesof the
westernRift in Uganda and Tanzania, and have three isolatedpopulationsfurther
east:the Uzungwarange(Iringa district)in Tanzania;on Zanzibar;and on the Tana.
The apparentinterrelationshipsof thesethreeforms, and their relationshipwith C.b.
tephroscelesof theRift Valleylakes,arewellbroughtoutby Kingdon (1971):theUzungwa
raceC.b.gordonorumcloselyresemblestephroscelesbut is blackerabove,with a tendency
for thelumbarregionto bered-tingedandfor theshanksto begrey-white;theZanzibar
race,rufomitratus,is paler,lacksanyred on thebody,and is essentiallya "washed-om"
versionof tephrosceles.The tendency,in addition,for thenortherly(Ugandan)populations
of tephroscelesto bepalerthanthesoutherly(Tanzanian)ones,reinforcesthe conclusion
thattheTana andZanzibarjUzungwatypesof red colobusarerelatednot to eachother
but to the geographicallynearesttephroscelespopulations.
Combining the datafrom plants,birds and mammals,then, we end up with a
pictureof thegeographicalrelationshipsof the Tana asfollows:
I. a largepan-Mrican element;or at least,taxaso widespreadin Africa as to
be of no usein assessingaffinities.
2. an equally large elementspecificto the easterncoastalforests.This implies
thattheseforests,as a whole,have been isolatedlong enoughfrom the cen-
tral Mrican foreststo have developeda characteristicfacies; and suggests
as well that the coastalforestswereat onetimemore continuous.
3. a small component,in plantsonly, with extra-Mricanaffinities.
4. an endemiccomponent,mostlybirds, andnot entirelyforestliving.
5. asmallbut intriguingelementof CentralMrican affinities;not necessarilycon-
finedto theTanaforests,butnotextendingveryfar southalongthecoast.
This has interestingconsequencesfor the study of past climatesand vegetation
patternsin Kenya. The likelihoodof a northernforestdispersalroute betweenCentral
Mrica and the easterncoastalregion must be considered,in addition to the agreed
southerndispersalroutewhich still exists,thoughpatchily,via the southernhigWands
of Tanzania,the Zambia-Zaireborderarea,andnorthernAnglola.Amongtheprimat~
for example,Cercopithecusmitis is evidentlya southern-routeform, which haspushed
asfar north alongthe coastasthe Webi-Shebelisystemin Somalia;Colobusangolensis;
another southern-routespecies,has reachedKilifi Creek (specimensin the British
MuseumfromTakaungu)butnofurther;Colobusbadiusmayhavefollowedanotherroute'
and has apparentlybeenreplacedalongmost of the southernroute by C. angolensis;
andCercocebusgaleritushasno intermediatepopulationsat all suchaswouldbe expected
still to remainif it followedthesouthernroute.
It shouldbe emphasised.atthis point thatthe "northernroute" is so far a working
hypothesisonly; essentiallyit is a modelproposedto explainthe distributionsof two
speciesof primate. The alternative-onthebasisof thesouthernrouteonly-would be
to supposethat Cercocebusgalerituswas formerly distributedthroughoutthe north-
eastwardbandof forestsrunningfrom Lake Tanganikavia Lake Rultwa,theUzungwas,
Ulungurus,Ngurus, Usambarasetc.,but hassincebecomeextinctfor reasonsunknown
throughoutthis widearea.Similarly,red colobusof thebicolor tephrosceles-rufomitratus
typewould haveinhabitedthis areabut weresubsequentlyreplacedby conspecificsof
thetricolorkirkii-gordonorumtype.It mustbebornein mind thatstill toolittle is known
of the ecologyof eithermangabeyor red colobusto rule out such a possibility; it is
conceivable,for example,thatCercocebusgaleritusis adaptedto forestssubjecttoperiodic
flooding,and that rivers (suchas the Pangani)alongthe southerndispersalgroup did
at onetime regularlyflood. It is alsopossiblethat differentsubspeciesof red colobus
occupyslightlydifferentniches,so might replaceone anotheras the habitatchanged.
Ecologyof thefloodplain
The Tana River flood plain, with its high watertable and frequentflooding, is
by far the most productivehabitatalong the north Kenya coast.The ground-water
forestsof Witu to the north aresimilarin structureto the Tana forests,but thereis a
muchgreaterWestMriean elementin theflora,andthefaunais lessdiverse.The Sokoke
Forestto thesouthis richerbothfloristicallyandfaunistically,andseemsto bethecentre
of endemicity,especiallyfor bird species,for theKenyacoast.In neitherof theseforests
to northandsouthof theTana River doesthered colobusandmangabeylive, andthis
is hard to explainin view of the greateraffinityof theseforestswith the West Mrican
onesthanwith theTana River forests.
The compositionof the faunain the grasslandareasof the Tana River floodplain
hasmanysimilaritieswith thatof theKafue River (SheppeandOsborne,1971).The use
by largemammalspeciesof the floodplainhabitatsis limitedto thosespeciesthat live
in the regionanyway,but the exclusionof certaingroupsof animalsfrom the flood
plainfollowsthesamepatternandeanbe attributedto thesamereasonasfor the Kafue
floodplain (Sheppeand Osborne1971).Browsingungulatesare in generalexcluded
not onlyfromthegrasslandsbutalsofromtheforestsbecauseof thelackof undergrowth;
burrowingspeciesthatarecharacteristicof sandiersoilsareexcluded,asareforest-living
elephantshrewsthatbuild nestsof leaflitter; antsandtermitesarerelativelyuncommon,
and exceptfor onepangolinManis sp.no ant-eatingspecieswereseennor any evidence
for their presence.
The forestsand woodlandsalongthe Tana River aredominatedby the monkeys,
of whichfivespeciesfrequentlyocCUJ:in oneforest.Theseareeithercompletelyarboreal
or at leastcapableof becomingso,andasa resulttheyarecomparativelyunaffectedby
floodingof theforest.The smallcarnivoreseenarealsoeitherpartlyarboreal(e.g.genets)
or partly amphibious(e.g.marshmongoose).The mostcommonforest-livingrodent,
Acomyssubspinosus,i not generallyconsidereda forestrodent,but it was found once
somedistanceoff the ground,aswasthe forestrodent Thamnomysdolichurus.Praomys
(Masto11O's)natalensisis the most commongrasslandrodent,as it was on the Kafue
River flood plain (Sheppeand Osborne, 1971),but it was also found on occasionin
woodlandareas,whereit probablytakesrefugeduringthe flooding.Most of the forest
fauna, therefore,is at leastpotentiallyarboreal,and there are none of the ground-
restrictedanimals, such as .Rhynchocyon,Petrodromus,Lepus or Crycetomys,found
elsewherealongtheKenyacoast.Oneexceptionto this is theredduiker,but presumably
this movesout into the surroundingbushwhenthe forestsareflooded.
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It wouldappearthatthese xceptionalconditionsin theTanaRiverforestsmustbe
relatedtothesurvivalthereoftheCentralAfricanspeciesofredcolobusandmangabey,
butthenatureof therelationshipis stillobscure.No othercoastalforesthasasrich a
higherprimatefaunaastheTanaRiver:theWituandSokokeforestshavethreespecies
only(includingthebaboon);theformerKilifi forestandtheJadiniforeststo thesouth
havefourspecies,increasedbyonebytheblackandwhitecolobus(C%bus ango/ensis);
andtheformerlowlandforestof theeastUsambarasin Tanzania,incomparablyricher
in everyotherrespectthantheTanaforests,hadonlyfourspeciesof higherprimate.
The contrastis puzzlingof therichprimatefaunain theTanaRiverforests,withtwo
CentralMricanspecies,to thefaunaandflora,whichindicatelackof CentralMrican
influenceand are very impoverishedevenfor theKenyacoastalforests,themselves
relativelyimpoverished.The onefeatureby whichtheTanaforestsdifferfromthose
of theothercoastalforestsis theirtransientnature.It wassuggestedin thedescription
of theenvironmentthattheforestpatcheson nowdefunctchannelsof theriverare
slowlydryingandthatnewpatcheswouldbein processofformationwereit notforfire;
This environmentalstateof continualchangeis suggestedby KatherineHomewood
(pers.corom.1973)to bethatto whichthemangabeysparticularlyarebestadapted
andis thereasonfortheirsurvivalattheTanaRiver.
TABLE 8
Full namesof plantspecieswhennot givenelsewhere
Doberaloranthifolia(Warb.)Harms
Albizi anthelminticaBrough.
SuaedamonoicaJ. F. Gmel.
SalvadorapersicaL.
Spi7WStachySafricanaSond.
AcaciaxanthophloeaBenth.
SterculiaappendiculataK. Sch.
GyrocarpusamericanusJacq.
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SUMMARY
The resultsare presentedhereof a two month ecologicalsurveyof the Lower Tana River,
Kenya.The annualfloodsof theTana River supporta uniqueassemblageof floraandfaunaon the
lowerfloodplainwhichdiffersgreatlyfromtherestof thecoastalarea,wheretheclimateis generally
hot and dry. Both pastoralistsand agriculturalistsinhabit the flood plain and to a certainextent
dependon the floodsfor their living. Edaphic forestsand woodlandsarescatteredalongthe lower
floodplain; thesewereinvestigatedin somedetailasto their plant,bird, andmammallife, andthe
zoogeographyof theregionwasconsideredwithreferencetothetwoendemicsubspeciesof monkey-
Tana River Mangabeyand Tana River Red Colobus-that live there.The ecologyof the forests
was found to be greatlyimpoverished,both floristicallyand faunistically,and this is takento be
sufficientcausefor thestronglylocalelementin bothfloraandfauna,andfor thelackof WestAfrican
species.FaunalroutesbetweentheeastcoastandWestAfricaarebrieflydiscussed,andit isconcluded
thatthedistributionof thetwo endemicmonkeysis not consistentwith theevidenceof thesouthern
routethroughTanzania.
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